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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an active matrix type liquid crystal 

display device of a horizontal electric field system high in contrast and 

high in picture quality without causing any brightness unevenness. 

SOLUTION: This active matrix type liquid crystal display device has one 

pair of substrates(SUBl, SUB2), a liquid crystal layer(LC) held in between 

one pair of substrates, plural active elements(TFTs) formed in a matrix 

shape on the substrate of one side, plural pixels (PXs) to be respectively 

connected to plural active elements(TFTs) and plural counter 

electrodes(CTs) formed on either of the pair substrates and impressing 

electric fields almost parallel with the substrate to the liquid crystal 

layer(LC) in between pixel electrode (PXs) and the electrodes (CTs). Then, 

the angle formed by the side faces of the electrodes of at least either one 

of the pixel electrodes (PXs) and the counter electrodes (CTs) and the 

substrate face is defined as >0 deg. to <90 deg.. 
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ma (SD2) ■ ©sasfcT— /x— A*»##anT*D. 

**JS^JT«,:^S<h»«B©i^-rA«tt, .4 5' tu 
[0 0 8 1] Hfttt, ^-r«E(SjM (OR I 1 ) £5- 

M^if-r^mz. mmm® <px) oflmftirco'^e 

[0 0 8 2] &*5, *^JS^JT«, iSSit«S (PX) , 

vummnm idd. v-xia (sdd , 

FK>11 (SD2) ^[S|-XST'[ilStC^$nT 

^Zfztb, 1k&.mm& (DL) , V— (SD 

1) , HW>*K (SD2) ©iSSKfe|5l«l7S:^-/1- 

[0083] mmm (di). »njsi (d2) s 
sfljtvr. »*v>tt. wut (di) , mmm <d2> 40 

m^iLT, N ( + ) (dO) tm&iS 

[0 0 8 4] ^SD, i f*l#i (AS) .LlCJSoT 

ufeN (+) m*m<*m (do) tt&wK (di) 
mm (d2) ^©a5^-fe;p777-f>T?i^*$n 
-5. 

[0 0 8 5] Z\<Dii%. N ( + ) (dO) it 

^©#$#«:£TB&S£ft£«fc5X-y^>^£ft£© 
iM^I (AS) t>*nF*©*lif*»38«Xyy 
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[0 0 8 6] UfctMHMt (DL) >.R<kA-M! CD 
L) tt, V— (SD1) . FWf>«I (SD 

2) m-c<, &«jk (di) ^-©-ttc^sft 

fclti (d2) frUWESftTVi*. 
[0 0 8 7] (DL) WU V-X*S 

(SDD i HH>SI (SD2) tra«K:»jsKS 
ft. 5 St, fflrett (DL) «. Fl"f >«« (SD 
2) i-HfcfcWWESftTH*. 

[0088] HtfteLfct^tc, y-xts (SDD , 

FK>ii <sD2)-tH«, *MMrea idd © 

[0089] (px) )) mmm® (px> 

«. y— x»g (sdd . h*w>ii (SD2) 

t. BKC; **£ (dl) *-©±K»jfcSftfci* 

mjnc (d 2) tTM^nxv^. 

[0 0 9 0] PiS§«@ (PX) tt. y-xts 

(SDD , HK>il (SD 2) ifSJSfC^fig^ 
ft. ts^iz, sm«® (PX) y— Xftffi (SD 

1) t—mzm&L-znT^&o 

[0 0 9 1] HulBLfci'SfC. (PX) (Di®m 

(C«4 5° ©tt— /I— Adtft#£ttTV>&. 

[0 0 9 2] Zlfttt. ffilfiJlg (OR I 1) *7f>^-r 
SBRIC. HPHmil (PX) ©S^®#j5T©^f>^MS 

[0 0 9 3] cfticto. mmm® (px) mffittifi-r 

©7t»ftdWfi$ft, ^>b?Xh)£&*:<m\z$i-k2l* 

[00 94] mm^-m (c s t s) )) mmm® (p 

X) tt, »gh7>^^ (TFT) isisns^ 
£K;&tt©SWWC*SV»T, Mf&l«BE«^ (CD tl 
&3J:5t£#tJ&£ftT^3o 
[0 0 9 5] d©fift-&fti±«. 04*^fcB^&^75:J; 
5fC H3iS@ (PX) £— #©«@ (PL 2) <hb. 
*i|iHiE»t-(CL) £^©tt® (PL1) i-T^lf 

(#*^am^) (c s t g ) £#ifig-r*. 

[0 0 9 6] £©g«[«3 (C s t g) ©tS*#|g|«. 

nmh^yvx? (tfd ©y-neawntuxttffl 
■znzmmm (gd *ckt/i«®^b)K (aof) t« 

[0097] lanc^-Tctpjc^sw^ttiia^a (c 
s t g ) a. *#ffl«Eflreit (cl) commm (g 1) 

[0 0 9 8] <(«SM (PSV) )) MKh9>^X^ 
(TFT) ±{CI2. fi(KJK (PSV) jj««:»t6ftTV» 

•So 

[0 0 9 9] (PSV) It ±»C»Mh7>> 5 X 

^ (TFT) *S«*3^6««-r*fc*fc«^6ftT* 
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-5. 

[oioo] &mm (psv) «, mtf, ^7X-7c 

[oioi] umm (psv) ^vmi^xbs 
(ar) ©£#*Htr«fc5fc»i*sn. ^aastt^gps 

«SSK? (DTM, GTM) Srgm^n* £5 fc»**n 

[0102] umm (psv) ty- hiatus (g i) 

©«3HflH=WLTtt. ffl#tt#«S»*&#*JP<3 10 
n. a#»4h7>5?X^O«S3>^^>X (gm) 

[0 10 3] fcr, flUHftJlt4>Xfr>4NUJl (psv) 

y-hit6^J» (GI) iD^<M§nT^5. 
[0 10 4] &l3 7—74)Vtr&mX.\Z.. HI. H2 

\zmo. ±%imwjJ77>mffi. (sub 2) m (#7— 7 

mytm (bm) » ±w»9i:*f5;*s« (sub 2) m 
tctt, ^s^mittffi (isis (px) izttmmm (c 20 
t) <on&M<Dmm) ^^ommm^^mmizmmv 

m) aw^-^vhiji'x) a^ffcsns. 

[0 10 5] jg^M (BM) fi±. 
-f h*)5« i (AS) \ZA&H,t£\,*£o\z-?2> 

[0 10 6] -Tftfc^ stBlh^^X^ (TFT) © 
iWifti (AS) tt±TKl*<5flBfcWt (BM) 
Zfi±%gcotr—hmM (GT) l;<}:oTt> H-f y^-lc 
^n, ftttog&ft-Wt?:?^' hftaWc 30 
-5. 

[0107] 0 1 iz^-rmytm (bm) ©iufe^f 

©*&f$«8fii, -^CDrtfiiJ^jffiTtJK (BM) iSWl&znts.^ 

[0108] mi !c^-r_hT^[6]©«#^«JiTa«© 

(DL) JCP«rr&*H»J*@ (CT) ©mH*I<£ D fcfi 

[0 10 9] j&Tfcjgl (BM) fit, TttC^-r-Siiffictt^W 40 
U SilN*iB (PX) t*f[Sj«@ (CT) ©K© 

xfct). ^mmx-it, m&<Dmn&ui?xhtt\zmA 

U 1. 2 tfm*ia©J9£fitJ£j5£L-T</>£. 

[0110] x*0t (bm) &wmv>mmizfeTw. 

izMtitZtl. £©*&^TlM^©W&*^«tf*tfci»i& 
[0 111] ftoT, #I®m©*l^jS7tJK (BM) fir 
[0 1 1 2] jfefctt (BM) fi£. ^^Yh 50 
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U^Xi:iS«#I (AS) lc*rr£j£7fc£©2:2© 

[0 113] j&tiR (BM) «. HSUKlCbttltttlZJ* 
f&Stt, -^©/l^-Mi, htt{C^©g8P€rlSfit 
£B 1 fil^T^ h U ^XgB©/^->tS^LT^^^ 

[0 114] HiSffiOttftK (BM) tt. ->-;i/gB (S 
D ©^fflilicMS^ti. /tyn>^©si^firjEBg-rs 

[0 115] ^©iSTtM (BM) HLh»8Sl»j!f57 

XSI (SUB 2) ©^ctDfe^JO. 3—1. Ommg 

rtfluc«»sn. ±si^ss (sub 2) (Dwmmm 

[0116] ((tj^-x^;^ (f id » 

(F 1 D fii. H*ic*itfrr*ti:«fc:*, jt, it© 
i&SDSILTX F5-f :/«firfl£fiE£n. 7^7-7^ 
(F I L) fij. i&ftm (BM) ©X-.y^g|S7><ta& 

[0 117] fj^ — y^J^ (F I L) #©£5tC 

[0 118] S-T. ±8B8W#5XS« (SUB 2),© 

[0 119] £©&. Jftfi3MJ**fi»*|-T»!», a* 
MSSrJSU ^feX-fJl^ (R) SrE^T*. 
[0 12 0 ] ^€flc» |slil75:lS$MT^i:fira;oX. 

m&ysoy? (g) . w&^i-ji^ (B) ^rnkwrnt 

-So 

[0121] (oc) » *-n—u 

-vm (00 a. -fry-y^oii? (fid *>&2fe*t 

jWKAM (LC) ~4B»-r£©£E£ii:U *5<t^ 

(fid . mytm (bm) tcj:^^^^ 

[0 12 2] 3— YWk (OC) fiifei^fifT^ 

[0123] «^as*3j;tx0[6]ig)) ^ctc, mmm, m 
mm. mftmmz~z>\,*TmA?z>, 
[0124] «hji» ^ae (lc) ©?sa«i|sftL 

(Ac) *ti£Tf, •?•©«*« 1 3. 
2, ®Sf*^tt (An) ^0. 0 8 1 (5 8 9nm, 
2 0D ©^T^'i' 

[0 12 5] MIICM &WT> tt, 3. 9 Mm 
tU U^t*— ->a > (A n • d) fiiO. 316if 
£0 

[0 12 6] d©'J^x-->3 > (An • d) ©fit«. 
A*-yi7 5-T h7t©^#tt©«fiS^©»«© 1 / 2 <h 



( 8 ) 

13 

Mlgx=0. 3101. y = 0. 3163) <b&-5 

[oi2 7] mytfo'Dmfti&mmtwiikftTv&mjjfa 

[0 12 8] &is, igil/i©** (^ty^) «. #'J 

[0 12 9] fcis, jg£J| (LC) Ott&ttfttt. #fc 10 

[0 13 0] Sfc. fttt*A3>1£ ( A £ ) it. *r<Dm& 
14 (An) J4/h*V>S5*». i&HJIOJP^. (^7^) 

[0 13 1] «Efaj»)> SftjR (OR I ) tlTH # 
'MS F-*J8V»*. 

[0 13 2] 7f>^|Sl (RDR) it. mi9\Z^-t 20 

m (EDR) t<Dtt-rn&\t7 5° £LTV>-2>. 

[0 13 3] ft*. 7k*>^3fft (RDR) <hWtra«lf 
^(bJ (EDR) ii<»tZ.Tftmt. WiMkm (LC) ©Mil 
(Ae) ^jET'&ntf. 4 5UXh 

9otm »n^s#tt (Ae) atft-r»n«. o° 

[0 13 4] £Ac. **JS«Ttt-. (PX) iZ 

7— /*-Mtftf ^tlT^S fzsb. 1^11 (PX) jug 

Rmtcia^mffi (px) m^nmzmr^r^. 5f> 

[0 13 5] dttlCiD. ^S»^CDffi[fil«Mfe^L 

[0136] 019 tc^Ti 5 Id. Tfi3©0 

ft« (POL1) ©iH^jSiatt (MAX1) £^fc*>^ 

(RDR) t— St^-B". Jb#J©fiIfa« (POL 2) 
©filftgilttl (MAX 2) £. ^-ntCiEX^-B-^. 

[0 13 7] CtHC«kD> *HJS^JT«, BljiicEPiDS 

ti^ff (px) tttfamm (ct) ©rao 40 

[0 13 8] ((S^VhU^XgS (AR) Jlj2©#§J5£» 
0 5H ±TC9#5Xg& (SUB1. SUB 2) 
tS&m'1*)l< (PNL) O^hU^ (AR) SBjl 
3©SgB¥ffi£^-r0T? ! &-S. 

[0 13 9] 06(1 £flJlCjfeaEB»*«g&tt£n 

3^£fl-gfiS^38T (GTM) ttificDBfT®£. ftWlizn- 

50 
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[0 14 0] £©/1*;KE>§2ig-CH /jN$Vi+h-f X*T?& 

©:ne*eTja» ^ # 5 x ^^jwf-r 

[0 14 1] 0 5, 0 6 £^-TfccDT\ 0 

5. 0 6CDM0tfe-hT@BJ^5X*« (SUB1, S 
UB2) (DW»f^^*bT*50. 0 5lC^-f LNttPX 

[0142] ^-rn©*§-&*>. ^j«««n?ttnafisi«B- 

^ff (Tg. Td) iSjzZfili&T (CTM) (^BS) 

#«e-T5 (0T-hiat^)a©) -tnsawtBs 

n3J;5f;:_LgBj8HJ;tf7X»£ (SUB 2) <D*%t<& 
T&mAJ377.mfo (SUB1) J;0fertffliJIC$iJ[®$tl 

[0 14 3] SSKF» (Tg, Td) it. -^n-Ptl&ifc-T 
-S^SIelSg^ffl^ (GTM) . Ift^tfl^lHlSS^ffl 

«kp (dtm) fc-tnsogifflsaiBssiiaiais^y^ 

(CHI) «iS»3nfef- X^>U7/ty^r— 5^ (T 
CP) (016. 017) comfit^S*^<!:«6TS# 

[0144] #ft<Z>&*7 h U * ^gBg^Sgi^ 

gf^M-2>*T©?imE*8«, miQ\zi&~j<\z-?nmmi' 

[0 14 5] £*l«. /1y$r— ~J (TCP) «>i2?ijtf-y 
^RtfftAW^r-S? (TCP) iZ&W*mm=f-\Zy^ 
\Z&mrt*)V (PNL) CDS$^ (DTM. GTM) 

[0 14 6] Sfc. ZiftnmWST (CTM) H. ttftH 
S (CT) iZttfaMK. (Vcom) ^gP@gS*^#^. 

[0147] »m-?hvt?xm<D*ifam}£mm® (c 

L) B. . jgaKBKAflH 1 (GTM) 0>£*HHJ (0Ttt* 
fi«) tC^l^tilL. #*f[Rimffiffi^ (CD Sr#®AX 

^-y> (cb) mfammmtfrm^m) -z-m&izv 

T. ^OlfiSSa? (CTM) tCfti^LT^-S. 
[0 14 8] SW^f^XS« (SUB1. SUB2) (D 

mizit^o&xzm^T, m^mxu (ind 

Wiikm (LC) Sri*lfc-r^>«t'5tC>'-;P/1^-> (S 
[0 149] ->-;i//1^-> (SL) «. MTLit. x# 
[0 15 0] (OR I 1 . OR I 2) fflltt, > 

(sl) ©rt^itcpfijt^n. 

(POLL POL 2) ^n^'nT«S«*7XS 
WL (SUB1) . ±.&m.W13 7 XSS (SUB 2) CD^ 

[0151] m&m (lc) 
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-r*T«Ei*jBi (or 1 1) t±&mfam (or i 2) 

tcoffl-Cz/— )V/\5>— > (SL) T:tkty£>tltzmmzM 

[0152] TSBEiRiM (or i 1) n r&mwx? 
xsfi (subi) mo&mm (psv> <D±mzm^. 

[0153] *njfieij©^s*^g«T«, t»s«# 

5XS« (SUBI) . ±SIB^^J7XS« (SUB 

2) *gij<@(ca^©g$:«^.mtaT^figbfc^, ;p 

/^-> (SL) £±g&SSBJ#5xai£ (SUB 2) fiQ 10 
ICJBJ&U Tafi89!#5;*S* (SUBI) <h_bgfc8BJ 
*7Xlfi (SUB 2) £&mtZ&t>l£. 

y (sl) ©nnas (in j) A^&tta ao £&a 

U SAP (IN J) £x#*^B§&t'XftlkL, ± 
[0 1 5 4] «y-hSSfr? (GTM) ffi) i7B, 

•Thu^xgB (ar) oiamm^m (gd ^e,-?-©^. 

«»«MB t T**y-h*r? (GTM) JT©ftt«l 
^T0T|>D. 0 7 (A) it, ¥®0T&D> 0 7 

(b) «, 07 (a) \Z7H?B-Bwmmiz&tf2>mm 20 

[0 15 5] @7tt. 0 5tC^t5T*ttifiK*f 

[0 15 6] 0 7lCfc^T. AOtt*M/yX h-iftSJS 

[0157]fi£-3T, CO*hl/yXHJKlS{» 
££*X. 0 7tC^-T/1^-> (AO) it$tf&£!,hVTit 

as&vva*, ^-hga^ (gd tc«»fffi0{c^-r<tp 

(aof) **as?WK:»j*an*©-c-€-©wtt! 30 

[0 15 8] 0 7 (A) ©¥®0tC*3tiT. *M'y^ 
h<DmRm (AO) £giplCLX£<l!H4l^X r~X«V> 

[0 15 9] liiSfl:Snfc7)l'5-^A (AL) ^© 
9f«K (g 1) «> ^Mtcy^sn^A^blK (A 1 2 
0 3) OTgj£3ttT^©^BM4#«a*M^T3<, 

[0160] mm, mmmm-zvmnmmz&siz 

[0 16 1] 07i£*mT. 7^5r->A (AL) &© 
(gl) «> W0^<T^fc«e>Ay5 1 SiSLT* 

XI^-5. 

[0 16 2] T;P5n^7A (Al) &©ig«fij| 

©dd^^i:^®(c*;-f X*^^-r?>©-C. 1*1* 

[0 16 3] (GTM) tt, 7J1/5^A 50 
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(Al) »Olli (gl) t, M('^©*®5:«« 
L. ^O. TCP (Tape Carrier Pac 

kege) t<Dmm<Dmm&*fa±zik&tzsb<Dmmm 
mm (g2) tT^^nt^*. 
[oi64] zwmwmmm (g2) xa^^u> 

if-CMfiLZtltz&Wmmm (I nd i um-T i n-O 
xide ITO:WI) 1 0 0 0~2 0 

0 0*>^X ha— A©J¥^tC (#Hi£0<m4. 14 0 
ot>^Xha-AgS©if) M^ns, 

[0 16 5] T)1sS.-VJ* (A 1 ) ^©S«M 

(gl) ±, fectlX, -^©«®gB{c^$n/c»«]g 
(dl) it, (gl) tSBJ^mM (g2) <h© 

»«t^A**t"5ite*fc. *wgt (gi) &B9!*«ii 

(g2) t©P^tC^tt©^t,^DA (Cr) H (d 

o. (d2) itmmm (di) tm-^xi/T^ 

BfcLXV^fc&lcSoXV^fcCX&S. 
[0 i 6 6] 07 (A) ©¥®0i;:*5^T> f—vmWi 

1 (gi) it, *<Dmnm (ao) £Q*>*iM\z, &m 

m (PSV) 14, -€-©^1^ (AO) J;f3t>^#Jii?gfiE 

sntfeD> fiSBicttflrrsssHfau (gtm) te^-n-s 

[0 16 7] 0 7TH y-h^ (GL) ty- Mff? 
©— T)©>ti©^.d^$tiTV^7!»^ iBIiuffli^ftJti 
^±TlC«ft*M^^nT> 0 5{C^-TS^Sf (Tg) 

a**u«3n, y-hssr?©£ss»4. §iift®gxi4. 

©^W^£i&AXS£S3*tBeig§i (SHg) (0^-fr 
"f) lC<fcoX@*&£n£<, 
[0 16 8] $J!ffii&gtc:fctt£C©£3&@*&i&l (SH 

g) it, mmtfm<D&mii. m&m (or id®? 
M>ifn^(D^mMmm±\z^tL-D. 

[0 16 9] «HK>«f (DTM) »'H8tt,-« 
*-?h'J^Xg£ (AR) ©Ufcitffi^tgl (DL) tf>£-€-0> 
*l-a»t!WH?T!** HW>*F (DTM) £X©«i^ 
Sr^T0TSO, 0 8 (A) 14^-©¥®0X;£>D» 08 

(B) it, 08 (A) {C*-TB-B«)»r^{Cfett^6KM 
0X&-5. 

[0 17 0] &*5. 0 8(4. 0 5iC*3^^>*Ji#ifi{C^ 
fSL. 0jg©Ol^}4Ml[±^ATfe^^*^[nJ^TgB 

«bj^5xs« (subi) ©±j®geic^^-r^„ 

[0 17 1] 0 8{C*5^T, T S T d J4*«EHr?-C* 
0. Cl^»C(4^g|508S(4^^n^^^ 7"D-^4f 
^8MT§ S <fc 3 E^gB <£ D & *IX ^ 5 . 

[0 17 2] [Sialic. FK>itff (DTM) fc^l-gBlEl 
SS £ ©««#T # ^» «k 3 Ei^gP J: 0 «*«JK if & tlT H 

[0 17 3] HK>SSf (DTM) (4«i&*±T^ 

tcM^e»n. 0 5 jc^-r^p dd) * 

#t/£L, ^^IC, HK>»? (DTM) (4, TSKSbji 
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^7xi« (subi) (Dwmm^mxxm&^n. m 
(shcd (s^-Br-r) iz£-?Tmfte2nz>. 

to 1 7 4] tfeSSg^ (TSTd) 0 8l:^ti? 

ic-*s#©^(s^ (dl) \zwt.rt*>nz>. 

[0 17 5] HH >Jg^3gT (DTM) «»■ jgBJ^m 

I (g2) ©*i-cMsnti3D, y-h^M (g 

I) ^*Ufc^T^ffl^ (DL) ift^Snt 

[0176] 7-vmmwk (gi) ©aggB-ttc^j&^n io 
tz^mwm (as) y-h$gism (gi) <Dm*7- 

[0 17 7] FV'OmUiftT (DTM) _kT-«. 
HtttO»«*fi-5fca&«Rfflt (PSV) tt^^cD^t 

[0 17 8] **Th«J^XgP (AR) >3S 
^SB (DTM) STW^iaiBS^i, Bfeftm-fMft (DL) 
tUC^^l/CD^M (dl, d2) #HJg| (PS 
V) 0^*£T«f£3*XT:fcD. tiMHR (PSV) ©4> 
TSW««JK (g2) iMSnTH*. 20 

[0 17 9] £tlte. i»UiU7JRZ^A (A I ) 
^©««Jgt (d2) (PSV) 
> (SL) T*T~g2>fdtt&m-?2>m*T:$>2>. 

[0 18 0] «*fft«&J8?- (CTM) » 0 9tt, *flfij 
ttE«^ (CD ^6^©^gB«ig|^T?&£;ttl«jm 
WSH? (CTM) i T©S8t^Sf (3 , 09 

(A) «U ^-W^PMia-CfeD. 19 (B) tt» 09 

(A) IC^fB - B*ffll|JrSJtC*5tt-5WffiETr&<5. 

[0 18 1] 09 11 0 5fC*5^S£±Ytj5(C*t 

30 

[0 18 2] a-*f(6]iiJEff^|!| (CD 
f> (CB) T?-ffia6LT*HS]@a«T (CTM) 

[0 18 3]*IA77<> (CB) tt. agHjgl (g 
1) <D_kJC««jgt (dl) , 9MUR (d2) *«Jgbfc 

[0 18 4] utiit «;U7-f> (cb) coasts 

[0 18 5] C©«3glcJ;tlH i»Jcfrfcic«ttM*# 40 
ftrf *5iAX5-f> (CB) 

[0186] ^i/^7-f> (cb) <vmmm (g d 
n. mmm (d d . gum <d2) <t««wi'«^$ 

«Ut (GI) *6fe«UJbT^*. 

[0187] Mmmm^ (ctm) (g 
i) o)±\zmmmmm (g2) ^sfH^nfc^istc^o 

[0 18 8] £©J;5tC, fOgSSSIU, « 50 



&m>*ffi<tzsb\zmi\&<Dj:\,mwMmm (g2) t. 

gttffll (g 1) $I^T^5. 

[0 18 9] «*^sie±^^iiii@8S)> Hioa, a?^ 

VhUfXgB (AR) ©^BHIiSSt^O^iaiHlgS©^ 
[0 19 0] &*5. ilOlt [HlSg0Trte&3;^ 

[o 1 9 i] 0i otcij^T, ARii w.§k<Dmm&- 
[0192] 0iot, xit&n&mw& (dd 

[0 19 3] Yta*3e«*« (GL) SlcefcL. 
1, 2, 3. e n dfi^S^<3>^©MS^{C^-s. 

[0194] ^m^tm (y) m#mm 
ass (v) imm-^nmo. vk&m^m (x) 
«m&) tef&mm^mw>iBi& m) csi^nxv^. 

[0195] lass (sup) i o<z>mjBeavs*s& 

*xh (Jbfiia^jaa^e) ^socrt (Hffii»W) 
momm* (tfd ?ea^ssfflw«^{c^-r^ 

[0 19 6] OE»«i& 01 lte. **iS09O«£ffi^ 
^S{c*3^«.Ri!)Rf©KSb&^^^-r0Ta& 0,01 
1 (a) . 01 1 (b) tt, -tn-lfn. (i-1) s 

a. (i) #b©^3£«^ (gl) icBJaosn*y- 

h«JE Ofe^m^tmjE) (VG) £tkLTV>£. 
[0 19 7] 011 (c) Iftlftfi^S! (D 

D \zwM2nz>Bkmm^n& (vd) £^l, 011 
(d) at. ttfr^ffi (ct) tcBijn$n^>*f^jE (v 

c om) ^LTH?!. 

[0 19 81.S6C. HU (e) tt, ( i ) fx, 

(j) me>mmz&i-tz>mm&& (px) \zwtia-znz> 
mmmmmm (v S ) *^l. 01 1 m «. en 

ft. (j) ?iJ«»iii*©ffiSS (LO icEpjra^nsiiJE 

(VLC) $S,IT^5„ 

[0 19 9] **ifi^J©^*^M©K»I^JC*5Vi 
T«, 011 (d) {^-TJ:^tC, ttfanm (CT) tc 
^JDTSMlnlWJE (Vcom) Sr. VCHt VCL© 2 ffiCD 
3^gif*g^{CL. ^tl{C|i)»i$-B-Ty- h«g (GT) 

izwuu-rz,?- h«BE (vg) ©^a^«ffi$-i^^ 

F^rtfC, VGLH£VGLL©2ffiT^ft£-t»--5. 
[0 2 0 0] CCDJS-a-tC. ^r&]«JE (Vcom) (DMm 

mt, y-bmm (vo ©#s*?«K®igti««httra 

[0 2 0 1] (DL) ICEPiD^n^^ffi^- 

®ff (vd) «, (lc) izmuavtz^nrnft 

^>> Ml^]«JEE (VC) ©SiH<7)l/2^ML?l^fc«JE 
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(VSIG)T&-5o 

[0 2 0 2] tifan® (CT) icEMD-r£*tft«EE (V 
com) ttitS5TfeJ;V^<, $HTiit-?Z>-t-Wkmm^r 
MS. (VD) cd«*S*I£&MT*#, AttM^KMlEKS 

[0 2 0 3] (C s t g) ©»£)) 

(cs tg) ra» mmizmz&^ntz mmb^y-yx 
? (tft) ^7ifc«o> ®mmm&. s<#anr 

[0204] *mmm<D^\z. t^^iMtwi; 

•tg&o, astm® (px) tMisimffi (ct) tr* 
^snsti (v^i0-5^a^» (cp i x) ) ^at 
^><*i«svifc«e>. mmnm (c s t g ) terras 

[0 2 0 5] UdtoT. *^^S«®t¥fTtcEPiO-r 
#«#fi (Cs t g) tt^OHUfcgSKT 

[0 2 0 6] H*^a (C s t g) «. Ilh7 

>->*X^ (TFT) ^*X-f -y5 1 >^-r-5t^. BXttS 

m& (vs) K»-r«y- h«ffi*fls (avo ©us 

[0 2 0 7] r©«f^STSti. ^©i^iCfc-S. 
[0208] AV s = (Cgs/ (Cgs+Cs tg + 
Cp i x) } x A VG 

Z.Z\X\ CgslJSlh?^^ (TFT) ©y— h 

«a (gt) tv-xti (sdi) totsHzmi&zn 

Z>m£.®m, Cp i x«H3K«« (PX) £#fttt« 
(CT) t<DffliZMf$.2tlZ>?gm. AVsliAVClCi 

[0 2 0 9] C©^jfc# (AVs) it. (LC) 

tciD^^iasg^cDMHt^^)^. (c s t 

[0210] isi (lc) tc^in$n^it»it^©ffi 

Mtt. ffiAfli (LC) ©§^j£r6]_tL, i&H^ili®© 

o #A^ftc tfta>H4fc#*a& v»t>«>*ift*f** ^flat- 
's -2>„ 
[0 2 11] W^LfcJcptC. y-h««l (GT) tt, 
(AS) £^S£KSl5cfc5;*:#<3ttTH 
V-X®ffi (SDI) „ HU"f>ttS (SD2) 

h<D^-n^yzfmmifimx. m.-ox^m^m (c g 
s) at*€<fco, mmmmm®. (v S ) at, y-hn 

JE G£S{I^«JE> (VG) ©U#£§ttB<&-5<!:V> 

[0212] l^l, mm^m (cstg) *mvz>z\ 

[0 2 13] O^tC, MKLfcffiSlS^ 
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wvTumwx^xmig. (subi) mwm&xmz-D 

[0214] frfe, 012 ~0 1 4 tCfet^T. tp*©5: 

v'XrS' (TFT) a&#. *fiiJtt0 7fC*fy-h«^ 

[0 2 15] IIB, IiD^it, IgA-II I « 
#¥^3K;ttJ&LTESWL;fc*>©T, «•!*§© 

[0 2 16] fci3, SlT<DWtm\Z&^T\Z. ?«iiat 

[0 2 17] ^TE^ttLfcXJglC^T, I&BJTS. 

[0 2 18] (I*iA» 012) #^X#"E>&-5TSBS 
B3#^XS« (SUBI) ±tC, If*i3 0 0 0t>^ 
X hn-A©7JUS~^A (Al) -W^VOK (P 
d) , T;i/5z:^A (Al) ->'Ja> (Si) , 7^ 
20 5 n^A (Al) -^>^;U (Ta) , 7^5~^A 

(A 1 ) (T i ) -^>^;i< (Ta) ^1S>z>U 

zmnm (gi) £x/w*u>yicj;9^j£-t£. 

[0 2 19] U>*iffl«t*l«t*t 

©sm^T»*K (gi) *s^wtcx^^>y^r^, 0 

[0 2 2 0] ^ntCioT. y-hmS (GT) . 

mnm (gu, *tft*s (ct) , M^m&mnm 

(CD . Ig (PLl) , y— KSS^ (GTM) , ^ 
fflA'X^'f > (CB) ©Il^tl, *tl«l«®SS^ (C 

tm) omimmm. y-hasr? (gtm) zmmrz 

30 iSKft/U^-O (SHg) (0^-a-T) *J:tf|»« 

ift/U7^> (SHg) fcfttt^nfcBMiKfls/xy h 
[0 2 2 1] (I8B. 012) ££%■!;:<*:* Mft 

(ao) (D^mk. 3%m^Bm^T>^~T\z 

iOPH6. 2 5 + 0. 0 5JCpSLfc^fg<lrX^l/> 
i"j3-J«Tl : 9\Zffi%lVfz.WLfriE>?3.2>m i mmitm 
tplzT&mWX^X&W. (SUBI) £§«L, ffcfigtt 
ffi®m*0. 5mA/ cm' fc&SiiKWUrrs (5£ 

ttflSHfcffc) . 

40 [0 2 2 2] ^K, ^f^i¥©T^5X^A^kJK (A 

of) timt>nz><D\z>&mtziti&m&i 2 svicars 

[0 2 2 3] *:<D'&. Z\<7>tkm-Z'&l 0 #Qk$ftZ>Z\ £l 

[0 2 2 4] Z\tl\Zt$~ t£7)l'S.-<7l±Wtlkm (AO 
F) &nZ>±T'±mt£Z\fV&2>. 

[0225] ^-nici-pT. (g i) ammmt 
an, y-h«s (gt) . ^a£«#«a (gd , »rsj 
(ct) , zifammm^m (cd Jo<j;lx«is (p 

50 L 1) ±HJBU»J6«1 8 0 0*>yx hD-A©^®^-ft 
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R (AO F) #»(ft$n*. 
[0 2 2 6] (ISC. 012) «Ij55l 4 0 0t>5' 

xi>o-a©i Tomfr*>ft.2>j&wmw& (g2> &x 

[0227] ^■mmmm:. i-yf>^tu, ttrnt 
mwttomwim-z&wmmm (g2> sawwicxy?- 

^T&JIttCj;*), y- ht%T (GTM) (D»±», 
H >SfiH? (DTM) fe«klW#iei««SSr? (CTM) 

[0 2 2 8] (IiD. B13) y?X7CVDfill: 10 

t^xt^x. y7>^x, ^ph^x^salt, m 

m&2 2 0 0*>{fX hD-A©fftyU3>I (Si 
NX) y7X-7CVD8f!:y7>^X. TkSjt 

^X^tALT. ii*?2 0 0 0t>^XhP-AOi 

s#s»->'ja> (s i) m*nv)it<D*>. y^xvc 
vDSMtxTK^^x, *X7^ yxxzmwT, mm 

^3 0 0t>^Fn-A«)N (+) »lSy'Ja> 
(S i) 

[0229] (ise. 013) ^maaa, k^x 

-y5 1 >y^XiLT7^^bKtM (SF6) , ElS^* 20 
(CC 1 4) ^ffflLTN ( + ) S#lHy'j3> (S 
i) K. iIMS->'J3> (Si) KSfflRWlCXy 

^> if-r ^>^tiz^.o\ im^mitm (as) 
are-*. 

[0 2 3 0] (IgF. 01 3) 

y^>i/^S7,tVT^mtmn (SF6) ^IUT, 

[0 2 3 1] (IIG, S14) IJP^6 0 0*>^X 
bo— Aro^nA (Cr) *6ft*»W(dl) SrX 
/1>>3"J>^tCj;0aStt> S6tlit»*«4 0 0 0*>>? 30 
XhD-A©7^5r>?A (Al) -^>^;p (T 
a) . T;U = x^7A (Al) -=}-*/> (Ti) 
;P (Ta) «»&A«I«R'(d2) £X/1-.y;5"J>^ 

[0 232] ^*«aa^. mmm (d2) u>it 
t KBWt t * t & e. & -s is a <DMmm£ d ssm © 
&m*mvtzm.mwiT'x.y?->yi^ mmm (dn £ 

^2tU-)A7>€>«TX7f>^U 

H (DL) , V-X«S (SDl) . h*lx-f>«S (S 

D2) . i@Sl«g (PX) , *® (PL 2) . *®A'X 40 

v-f> (cb) <Dm2mmm. i3iti*<tyi < K 

>3g^ (DTM) SS»t5;U7^> (SHd) (0 

[0 2 3 3] jLMAoymwtm&Qffimoitm&M-rzt 

l/v'X h«*tx-y^>yff>lc^gBd^fiJ*m^ 

^ic^s*:*, mfrt>x.y^>>/mmmi,. mm 
m (d2) tc^-/i-^d^#sn^>. 

[0 2 3 4] ^mmXit, 7^=Z^A (Al) 
>?)U (Ta) , /VPSx^A (Al) (T 

i) -^>^;u (Ta) zfowmzm^T. mmm (.a so 
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2) tC^-A-Sr^bfc**, -^©^©^JSTfe. 17 
[0 2 3 5] #*ig#JT/H^T^£l'> 5 Xh# 

m.j£fofcm*m&m w^xboFPRsoo (^ n D a 

£) £J8Wc. 
[0 2 3 6] sfcfc. X-/^>y^©liHmcDj8S*^K.S 

c t \z x o £ tanijflBT**. 

[0 2 3 7] ^^C, H7-(Xy?>^i«ftK 
9R (CC14) . Kmmm (SF6) 5r«AbT, N 
(+) I#SSyU3> (s i) fltSxy^-^-r*:: 

(d o) ttm&mzmik-?*. 

[0 2 3 8] (IiH, 014) 7*7XvCVDgit; 
7^X7^, ->7>#X, gf^^lALT, «t 

[0 2 3 9] ^XflaSSL K5-fIyf>mtLT 
A*WfcttSt (SF6) £ttJflLfc^*tt*dtt*-£*ffc*> 
U3>M*S^W(CX^^>y-r^d«t:{C < toT> ffifg 

m (psv) ^jgfig-r^o 

[0 2 4,0] «3E5j*/t*;W (PNL) £IKSl P 
CB1» 01 5ti, 0 5^IC*T3^/1*JP (PNL) 

\zvkmm^mm®& (h) tsjs^3tnig& (v) 

Lfctt^£jKT¥®0T£-5o 

[0 2 4 1] 015K43IAT, CHIttii/Wl' (P 
NL) &mmZit2>mmi C^>y7T*&K). 015tC^ 

1 0<@«l!!ill#feffi^m«l[Hl^fflcr>K«lI C^y?T'&2>. 
[0 2 4 2] TCP«01 6.01 7TSB£T-2>J:5tC 

mmmi c^-yzf (chd ats^-?' -x-ymtj 
v -TSy^-otfm (tab) tcton^^nfc^-y 

U 7/V; $r— 5?, P C B 1 «h9S^— U 7/1 

(tcp) j ^n>7 r >-y-^^$nfciKi!)[si 

2t5»C#iiJ£nTV>5„ 

[0 2 4 3] FGPB7l/-Ay7>H/t'vHT$D, 
y-il/H^r-X (SHD) K*»D^T^ttSn;fc/\** 

[0 2 4 4] FCWTRB!|©K»iIeI8S»« (PCB1) <h 

&m<Dmw]m&&& (pcbd &mm.mz&mtz>7 

[0 2 4 5] 777h^-7")l' (FC) tl/Ttt. 
©Ur-H* (O^^CD^tCXX (Sn) i^JIl/ 
itfe©) *X h^-f7 P tt«#'Jx5 i k>S«i:#'J t*x;U 

[0 2 4 6] «TCP©S^«Jg)) 01 6te, 

kmibik (v) <pvkmmnmm®& (w &m&?2>. 
mmm^yy (chd tfyuz-zs-jK&u&mzm 

WLtstitz7—-7*W7rtv'r-V (TCP) (D»fB^ 
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7&Z?n-?mMmT~3b K) . 01711 ^-nSrifcllS^/l* 

)i (pnl) izmrnvtzi^m mi 6tii ^m-^® 

(SfflSB^ (GTM) fc»ttUfc«8) £^T^gBIUr®0 

[0 2 4 7] 01 6<Cfe^T. TTBtejftWlsJSS (CH 
I) ©A*S&?-E«H5T?»D, TTM«*«[hI8S (C 
HI) Offi^SS^ -EttaKTftD. (TTB.-TT 

m> a. & (Cu) j&^riEo. -t-n-enwrtflj 
©stag® (a#-f u-H) tctt. saisigs (ch 

1) 0#>7 r ^ >tfAv H (PAD) 3&n^«5>S7x- 10 

[0 2 4 8] SgF (TTB, TTM) ©ftttOj&Btt 

(CHI) ©AaRtfffi^fcfcHfcU ¥ffltttt^ 
tcfcDCRT/TFT^IelgS-maglilSS (SUP) . 
J&S^tt, &#tt9ttjK (AC F) ickoTttaXjp/t 

(pnl) «^ns. 

[0 2 4 9] (TCP) «» ^©SfcSggB^ 

(PNL) fflOft^SSF (GTM) ^ItB^ni. 

«SW (psv) *mo£o\zn*)Uz.W:WiZTL'XS$ 20 

tK ftoT, fttt$tt*S? (GTM) (S&dDTM) 
tt, #«JK (PSV) jj»/ty$r— 3> (TCP) ©4>&< 

[0 2 5 0] BF 1 tt#»J-f 5 X7-{ 
JI/AT&D, SRS«^ffl#tt©i5¥BBA^ff^:i^^ 

[0 2 5 1] ->-;^^-> (SL) ©*HB|©JtT;tf7 
XS«Oif B HJft#iX#*yii (EPX) ^(C=tD 
«S$n. n-jT-V (TCP) iJiffliJSffi (SUB 30 

2) ©Mfcttjgfc<>y (s 1 D vitm-zti 

[0252] ((mm®&mm (pcb2) » wmm»& 
m (pcb2) a. 1 c, a>5 ; >-y-. ISia^©*^ 

[0 2 5 3] £©fgi!ilEl8SS« (PCB 2) 1 O 

©mJBKa><=> IS £&:©?> JE L fcjg^k £ ntzni£M&n & 
tztbOWMM^. *Xh (-tftSS^Sgg) *>S© 
CRT (^@«8W) ffl©«$8£ (TFT) M&^gim 

mv>mm\z%zm-r (sup) 40 

[0 2 5 4] C Jte^gl5.t&i^£n£0^L;fc:l•>r]*:7 
^#l&^£n£:^*:^«;^^T;g>-^>. 
[0 2 5 5] ffi«ilHlSS*« (PCB1) £mM\B\&mte 
(PCB2) tli7 7'yhir-^ (FC) lCcfcD«» 

[0 2 5 6] m&Him^iS^-fr (MDL) ©-£#* 
f&» 018lt M^t-^a-Jl' (MDL) <D&m&L 

[0 2 5 7] SHDte&Jl^e,fi£3#ttCD->-Jl<<F^- 50 
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—X (^^;V7U-A) , LCW-£-©^&. PNLtt 

SPBtt^4£Sc«, LCB«^3t#:. 
RMttR#t1£. BLtW-^J'f htm LCAIJrt 

[0 2 5 8] *3?3.— >>U (MDL) tt, y-jl/H^-X 
(SHD) IC^:tte.nfcm<i:7-y^tC<toT±#:^H^ 

[0 2 5 9] h^r— X (LCA) te, Ay? 

KSbtS (BL) . (SPB) „ 

(LCB) , SlfcMS (RM) £JRfflT&JElK{C&oTi5 

#7fc# (LCB) ©ttSfcEBSftifc/ty^-f h 

tat* (bl) ©#£» (lcb) . KZtm (r 

M) . 3$6*« (SPB) iCcfc0*^H-e-«^A*5/^ 

7-f M;U i&n*^/^;!/ (pnl) fflnctisit-r^. 

[0 2 6 0] ;tyif?-f hSttB (BL) {C«-f >/\*- 
^IUSS*« (PCB 3) #S^$nT*50. ^7*7^ 
h»7t« (BL) omjU-t^oT^S. 

[0 2 6 1] »»JCifibfcJ:-5t:.- *HSfit»JT 

«. B**S (px) ©«Bi«fc7 i -/t- A 
utiau. sftjg (or i i) £5tr>$ r f*i*fc. 

H^mgi (PX) CD^g®#ifiT©^t*>^aSrP3m*5 

[0262] mm«*2i *^mm*. mmmm (p 

X) fe«tOC*fl6jmS (CT) ©Sfc&fcy— /l-Afctt^- 
-T-SCitcJ;?). ttftttS (CT) ifi«p©B6FFAS1SP 
iSL, Stcajf^3>h^X Mt*^-S«t5^Lfc©T 

[0 2 6 3] #^ig0yte» *f(6l«g (CT) ©«J«i:^- 

tiizmiiznmjjmmmnmm 1 ts^^.©*.-ea& 
OTtc^-r«Bwn«Bfnenjs^ji 

[0 2 6 4] 0 2 OH *^^©<t&©Hig^J (*JSC«J 
2) T^^T^^-^^ThU^XTj^;©*^— ffift*^ 

S«(ci3tt^>iii^©»f® (0 1 tc^-r 3 - 3«)^ic*3 

[0 2 6 5] Mfamm (CT) tt, (GT) 
&&&%:&m^m (GL) t[s|S©^*l^ (gl) Ti 

[0 2 6 6] MlSlttS (CT) ±\Z\t. 7)15.- 

(ad ©^ffim-ftM (aof) tfmmzn. t<*> 
\z. Mfarnm (ct) (Dmmm (g d tc«, 45° © 

[0 2 6 7] ^^©lajSTJffifCQ^TiftHJ-r 

[0 2 6 8] ^5X*^^^TgPSBj^57.S« (SU 
Bl) ±C|g)?^3 0 0 0*>^X hD-A07*5Z 
•y-A (Al) -^>^;U (Ta) . TJUSn^A (A 
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1) (Ti) -?>5>)V (Ta) ($ti>t>l3.Z>m 

mm (gi) *x/t>y^u>^»cj:o^r^< > 
[0 2 6 9] mmm (gi) £. u>&<t 

£ *.WWt t * t A* 6 ft: * M^ElKM It* * It 
AOfiK;* * D W»0Jfc*fcif b&jBBM? TX y 5=- > if 
U ^tllC=fcoT. (GT) . 

(gl) . *n«j«s (ct) . M^mmmnm. (c 

■L) , if (PH) . y-MffF (GTM) . #ilA* 

xm> (cb> (omimmm. ttfammt®^ (ct 
m) ©siissst. y-hsg^ (gtm) zmmrzWi 10 

fiSft/U7-f> (SHg) *«fctfB£«E 

-fbA*x (SHg) iz&Mtsnrz.mmwttt.K > k 

[0270] «±©j:^(c. ^sosey-m. Mrfiima 
(CT).©$8fflgBict>T— /t— a*f*-*u&©T. serai 
jr- (or 1 1) &5¥>if-?z>mz. mmmrn (px) 
&&if*titonm (ct) ©^ffiMifiTw^t^^a* 

[0 2 7 1] [fmm 3 ] 3 tt, m(l2^JS0<l 2 

tra*fc. ajftmss (px) Rtf*#fa*s- (ct) ©a 

T) iS#©El3ma£*F?HU Htc&#ft.3> h5X h 
Jt£*§5*>©T&£. 

[0 2 7 2] fcfc*U #|S|ig0>J3Tt4. iS^«@ (P 
X) t^lRimS (CT). £|b|— aiTJlfef S^lttCj; 

[0 2 7 3] I2 1H **6MWc:feW-*lB*«£-e-© 30 
ffii2£^-f¥MT&»3. 02 2(1 02 1lC^-T3- 

[0 2 7 4] cut. 02 2i:^ti5i:. Hi*®® 
(px) £&ffltts (ct) »4ra@jc«tj£3*iT*o. 
(px) ttt&mm. (ct) <hcDM^©38®tc 

[0 2 7 5] ^niC^D. £ttft|2£n9JXfc:. fBfrTS 

si^it*7tr>^'-r*iRK. ar^ma (px) tttfam 

ffi (CT) ©^® ttifix 5 h*>^S#pm* 

[0 2 7 6] ft.*, #§HiS0iJXte. (PX) , 

*tft*a (ct) . vkmm^m <dd . y-xss 

(SDl) . HK>«I (SD2) fcjtfRI— ISTE! 

n:«snT^5&*. efe«m#ia (dd . v-x 

«S (SDl) . HK>M (SD2) <D$%m\Z'bm 
[0 2 7 7] (CT) £*tfa*ffie*t«g 

(CD tit v-vm&m (gd ta^-*-^ 

(SH) SrJfcfifcU (^#^«^,WIC^bT^-5. 

[0 2 7 8] n^iMKm^m (CD ^7*5- 50 
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?a (ad &©agmi& (gi) t^-t^«-&«c«, 

*f(6]*a (CT) <h*f(nJ*JI«^ (CD £©«iS£ 

Mmmzmnte (cu t^ti-tra-** 

^XgXJ§^$nSfc©f^Vvc|^aM;f4fTfrft: 
[0 2 7 9] ft:*. C(D»-&IC. ttft^JEff^H (C 

D . *±tf. ^-niisi-«». mum-eMf&isti&m 

fltLT^DA (Cr) *fflV^n«. NMMMtefr? 

[0 2 8 0] *f(^«ffi«^ (CD £HiiJitt 

@ (PX) i|S|«t^^^Ct«CJ;D. 
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